The purpose of this paper is to test an international bank market pricing model, hypothesised to arrive at new indicator of pure composite political risk for country banking sectors. The motivation is that current political risk ratings (rating social, legal and cultural factors that
Introduction
Media comment by financial economists on the 2008/2009 global financial crisis to date has focused on the economic and financial aspects of US banking and stock-market spillovers.
The comment ascribes the recent global financial crisis to the spill-over effects of the collapse of the sub-prime mortgage market in the United States. Put generally, the US mortgage market is an important part of the US banking market, which is an important part of the US stock market, which is a highly influential part of global banking and financial markets, particularly in developed countries where market interdependence is greater than in developing countries. Empirical cointegration and causality examination of global banking and stock market data in international banking market models undertaken prior to the onset of the crisis provides evidence that the US markets have been the principal driver of global markets 2 .
Pure composite political risk interacting with international stock markets and market sectors, such as banking, has not been properly dealt with in empirical studies to date. Pure composite political risk, according to risk ratings agencies, is described as the slowing down in the meeting of international obligations by a country due to political factors (such as riots, strikes and civil unrest) and influenced by human and cultural factors (such as corruption, history of law and order and quality of bureaucracy). Political risk reflects the willingness of countries to fulfil their international obligations. The components of pure composite political risk, as defined by ICRG (2009) , are contained in Appendix 1.
It is hypothesised that the risks to international banking systems due to composite political factors may be indicated daily by the errors of regressions of international banking market pricing models and country banking market models to separately capture both international and country effects. In each banking market, the international models control for United
States markets (because of their global importance) and global economic conditions using respectively the United States banking and stock market indices and the global banking and stock market price indices. The ultimate test is whether or not there is a similar stochastic movement in international bank market model residuals to that of political risk ratings and a similar ranking between the adjusted standard errors of the market models (adapted for country stock market effects, bank country size and wealth effects) and the composite political risk ratings for each country by risk rating agencies. In summary, the purpose of this 2 Simpson (2008) .
paper is to provide the framework for the calculation of a daily composite political risk indicator for international banking systems.
Theory and literature
The theoretical base for the study derives from financial economic theory and draws specifically on portfolio theory (Markowitz, 1959) , the theory of the capital asset pricing model or CAPM (Sharpe, 1964; Ross, 1976; Roll, 1977, Fama and French,1992) and the efficient market hypothesis of EMH (Fama, 1970 3 ). In this paper the assumptions are generally compliant with and in particular arbitrage pricing theory based on the CAPM (Roll, 1977) , when extended to an international context in an international capital asset pricing model for country banking markets. That is, systematic or quantifiable (expected) components of the model are economic and financial in nature and the unsystematic (unexpected) component is country specific. If this is the case the latter element is reflective of human behaviour in a country's political system, which in turn is affected by social, legal and cultural factors in that country.
The sampled countries are Australia, Canada, Malaysia, China and India. The groups of countries have different economic positions in gross domestic product and populations and the final analysis of this study will require an adjustment of standard errors of market models to include the latest statistics for each country banking market in per capita income.
Purchasing power parity is used so that control may be introduced for the relative cost of living and inflation rates of the sampled countries rather than simply the exchange rate. The exchange rate alone may not account for real difference in income between bank countries.
The literature review draws on substantive evidence of significant relationships between economic and financial information and sovereign risk, country risk and political risk (For example, Holthausen and Leftwich, 1986 (Footnote 2); Hand, Holthausen and Leftwich, 1992 (Footnote 2); Maltosky and Lianto, 1995 4 ; Cantor and Packer, 1996 5 ; Erb, Harvey and Viskanta, 1996 6 ; Diamonte, Liew and Stevens, 1996 7 ; Hill, 1998 8 ; Radelet and Sachs, 1998 9 ;  3 Security markets can be tested for informational efficiency at three levels. They are weak-form efficient if stock prices and/or returns are a random walk, semi-strong-form efficient if stock prices and/or returns immediately reflect all available public information and they are strong-form efficient if stock prices and/or returns reflect all public and private information. 4 Sovereign risk rating downgrades are informative to equity markets, but upgrades do not supply markets with new information. 5 Sovereign risk ratings had a significant impact on bond yield spreads. 6 Country risk measures are correlated with future equity returns but financial risk measures reflect greater information. They also found that country risk measures are also highly correlated with country equity valuation measures and that country equity value oriented strategies generated higher returns. 7 Country risk represents a more important determinant of stock returns in emerging rather than in developed markets. They also found that over the past 10 years country risk had decreased in emerging markets and increased in developed markets. They speculated that if that trend continued the differential impacts of country risks in each of those markets would narrow. 8 In times of crisis many investors may be determined to minimise exposure to securities affected by country risk until they have more information, but after a period of calm the spreads being offered appear to be too high relative to the risks. After more investors return to the market the spreads get less and when there is another crisis the cycle recommences. Simpson, 2007 Simpson, , 2007a ). Most researchers (except, for example, Busse and Hefeker (2004) and Simpson (2007 Simpson ( , 2007a examine country and sovereign risk ratings rather than pure political risk ratings.
However, most evidence indicates that country/sovereign risk (which includes pure political risk) has a significant relationship with stock market prices and returns (including banking market prices and returns). It should be noted that some evidence is produced that indicates that financial crises refected in reduced stock market prices and returns are the main influences on sovereign risk ratings. If this is the case, risk ratings agencies cannot contribute new information to financial markets for investors and nor could they be useful to regulators and government policy makers. This issue shall also be investigated.
It is noted in Simpson (2009) that multifactor models have attempted use a variety of macro and micro economic factors to explain risk and return. Many of these multifactor models may not be firmly founded in capital market or economic theory and there are many different specifications (Reilly & Brown, 2003) . Ultimately, if political, social, legal and cultural factors are to be taken into account in a model of country stock market prices, it is necessary to assume that they are incorporated in such a basic market model. This avoids the myriad of problems encountered in more advanced versions of the CAPM or the APT or the multifactor models. Reilly and Brown (2003) imply that it is feasible to apply a basic market model to a financial system using systemic stock price index data provided the constituents of the indices used are representative of the industry in the country concerned.
As noted in Simpson (2008) the global financial crisis has highlighted the concept of contagion, spillovers and the importance of the interconnection of global financial markets and economies. Western international banking markets are proven to be highly interrelated in 9 Country/sovereign risk ratings agencies were too slow to react to crises and when they did react it was suggested that their ratings intensified and prolonged the crisis. 10 Ratings agencies behaved in a pro-cyclical manner by upgrading country/sovereign risk ratings during boom times and downgrading them during crises. 11 Ratings agencies exacerbated boom-bust cycles in financial markets and put emerging markets at greater risk. 12 Concluded that multi index models should be tested that incorporate a regional index, an economic development attribute, commodity factors and a political risk variable in order to more effectively price securities. 13 Equity market responses to country/sovereign risk ratings changes revealed significant responses following downgrades. 14 Ratings agencies provided stock markets and foreign exchange markets in the United States with new tradeable information. Ratings upgrades increased stock markets returns and decreased volatility significantly. 15 Government stability, the absence of internal conflicts and ethnic tensions, basic democratic rights and the ensuring of law and order are highly significant determinants of foreign investment flows. 16 Evidence of the direct adverse effects of extreme political acts on industries and economies is provided and cited.
interbank borrowing and lending and likely to be highly interrelated in cross bank shareholdings and mutual client lists 17 .
Researchers that have studied stock market spillovers are many, but include Baig and Goldfajn (1998) , Forbes and Rigobon (1999) , Dungey and Zhumabekova (2001) , Caporale, Cipollini and Spagnolo (2003) , Rigobon (2004) and also currency market literature in Ellis and Lewis (2000) .This literature has focused on the manifestation of financial contagion. The study in this paper controls for US spill-over effects and global banking and stock market effects on different banking systems.
The analysis emphasises an important aspect of regression errors. The first is that the error term of a basic market model, according to portfolio theory, is an indicator of unsystematic risk. This component of total risk, in a systemic international market model, is the diversifiable component and it encapsulates country specific factors as well as other factors such as natural disasters. Control cannot be introduced into the model for natural disasters.
however, the former country specific factors, by definition, includes difficult to measure human and legal factors that impact political risk and these factors are grouped into a measure of pure composite political risk. Of course regression errors have both a fixed and a variable component. The omission of fixed or measurable effects may indicate a misspecification, however; the specified market models in the first steps of the analysis cannot include all measurable factors (such as, wealth and size effects) because these factors are not measured daily.
The model, method and data
In addition the model that follows 18 cannot control for the various components of pure political risk. However, it is recognised that there is a composite political risk value that is comprised of all of these human and legal components. Political news good or bad arrives randomly. Composite political risk ratings should be available at least on a daily basis, if not in formal risk ratings, and then in daily market generated data.
The major assumptions of the portfolio, efficient markets and financial contagion theories are carried over to the specified model. That is, that all economic and financial influences on a country banking sector are captured in the regression intercept and its coefficients. All country specific and therefore all human, social, cultural, legal and political influences (which collectively make up composite political risk) on the country banking industry are captured in the unsystematic risk component (that is, the error or the residual). Natural 17 Simpson, Evans and De Mello (2008) . 18 The basic model is put in Simpson (2009). disasters are also unsystematic but are not controlled for in the specified model. The basic international capital asset pricing model is expanded to be assumed to be applicable to an industry sector (the banking sector) rather than a firm within that sector. The model is also expanded to include control for global interaction. These are unique features of the model which, in its expanded form, is more likely to avoid model risk problems and model misspecification. The daily price index data for each country, for the United States and for global banking and stock markets are obtained from representative indices published by DataStream.
In the final analysis pure political risk ratings from the International Country Risk Guide (ICRG, 2009 ) are used for comparison purposes.
Step 1 The model development follows: Step 2
The daily residuals of Equation 1) fashion to pure composite political risk scores. For the purposes of this study it is deemed necessary to treat lower political risk country systems as having a lower risk score. The ratings agencies treat higher scores as being associated with lower risk and the risk scores are in a scale of 1 to 100. The raw risk score in this study is deducted from 100 so that a lower score represents lower political risk.
Standard errors of the international market model (adapted for bank country size and wealth effects) might be considered a proxy for composite political risk ratings. But, prior to this a series of market model regression errors need to be compared to political risk ratings to compare the behaviour of these series. The following is the model to be used to test the central hypothesis in respect to the strength of the relationship and stochastic trends.
Where is the error of the level series regression in Equation 1 ) and is the pure composite political risk rating for country i at time t. the related variables are demonstrated to behave in a similar stochastic fashion. This is because the series will have been proven to exhibit similar trends in variability and will together achieve equilibrium at some point in the long-term. The explanatory power of the VAR model is a test of the strength of the relationship.
Step 3 Step 4
The initial analysis examined level series in international market models so that the residuals could be captured to in turn capture the standard errors for each country bank model, but also to specify a VAR to compare the behaviour of the residuals series to that of the political risk ratings series. An additional test is to rank the standard errors of combined domestic and international models when the bank country stock market prices are added in to the international market model and first differences taken of the new regression variables. First differencing of the price series removes the problems of serial correlation in the errors and the combined model allows for control of domestic effects. These standard residuals can then be adjusted according to size and wealth effects.
Findings
Step 1 The results of the regression in Equation 1) are reported in Table 1 as follows. The t statistics are all significant at the 1% level. However, the Durbin Watson (DW) statistics indicate in each case that there is an initial problem with serial correlation making the regression results spurious. First differencing reduces the explanatory power of the model, but removes the problem of serial correlation in the errors of the regression (as demonstrated in the DW results reported in the last column of Table 1 ).
Step2
However, the purpose of running the level series regression in Equation 1) is to obtain a level series of residuals to be converted to monthly series and stochastically compared to the monthly level series of political risk in an optimally lagged VAR based on Equation 2). For this to occur it needs to be demonstrated that in Equation 2), the new monthly series (the market model residuals, ) together with the level political risk series (PR) are nonstationary and that the errors of that regression (e) are stationary. The results are shown in The above results for the greater part show that the level series are non-stationary (the exception is in the case of India) and the level series PR are also in the main non-stationary (the exception is in the case of Australia). The level series errors (e) of the regression of and PR are stationary (with the exceptions in the cases of Canada and China. Note Malaysia is stationary at the 5% level in ADF tests), but first differencing converts all series to stationarity (as indicated in ADF/PP test statistics reported specifically for (e) in the last column of Table 2 ). Overall evidence is produced of integrated non-stationary processes.
There is justification applying a VAR based on Equation 2) to verify explanatory power and to run VAR based tests of cointegration and causality.
On a 1: 4 lag specification for each VAR it is found that no root lies outside the unit circle and all VARs satisfy the stability condition. The optimal lags for each banking system are tested over 20 periods (20 months) using various information criteria and results are provided in Table 3 . It is clear that the developed country bank systems in VAR adjust to equilibrium faster than the developing economies. The results of the testing of Equation 2) in a VAR format are provided in Table 4 . 21 . The VAR Granger causality/Block exogeneity Wald tests for each country bank system, when run on up to 4 lags, produces no significant evidence of one way or dual causality between ( ) and (PR) (That is, the Chi-squared tests statistic is not significant at any level).
B E
Step 3 The standard errors (reported in Table 1 , but based on the raw international market model residuals) are adjusted according to size and wealth affects in each bank country and compared to the mean political risk ratings for each country. If there is a similar ranking in the adjusted standard errors to the ranking of the mean political risk ratings there may be some basis for saying that these adjusted standard errors of international bank market models are an indicator of bank country political risk. Lower values of the adjusted standard error would represent lower political risk.
Bank country per capita income levels are shown in Table 5 . These levels are divided into the standard errors (to adjust the errors for bank country size and wealth effects) initially reported in Table 1 and repeated in Table 9 . Table 5 Level (ranking) Per capita income range $ 8 (1) 35,000 to 40,000 7 (2) 30,000 to 35,000 6 (3) 25,000 to 30,000 5 (4) 20,000 to 25,000 4 (5) 15,000 to 20,000 3 (6) 10,000 to 15,000 2 (7) 5,000 to 10,000 1 (8) 0 to 5,000
Note: The number in parenthesis is the ranking of the country income group.
21 Appendix 2 shows the graphs of residuals of each of the variables in the VAR when each is treated endogenously and indicates similar stochastic trends.
The results of this brief analysis are shown in Table 6 . The levels in Table 5 are divided into the standard errors in Table 6 to adjust the errors and to provide a ranking of adjusted errors to compare with the mean political risk ratings for each bank country. Note that the rankings for per capita income are similar to the rankings of political risk. Note also that India's adjusted standard error is disproportionately high and this is only partly explained by its very low per capita income level. This might also be explained in the distance the country needs to travel in macro and microeconomic reforms to improve economic performance and may also have something to do with the level of informational efficiency in the Indian stock market. To an extent this may be the same case in China although China has made giant strides in its process of globalisation and market reforms.
Step 4 In the final analysis an additional methodology could be applied. It is noted that the standard errors of level series international market models have been used. A better method may be to also control for domestic effects and introduce the domestic market model into the international model and take the first differences of that model. The standard errors could then be adjusted by a multiplier of the ranking of the bank countries in terms of income and wealth effects. An OLS in first differences is run on the combined domestic and international market model for each country banking system as follows where are the prices in the bank country share markets. The rest of the variables are those captured in Equation 1). in the standard errors of these equations and these are reported in Table 7 . Note: The ranking according to per capita income for each country system is multiplied by the standard error for the combined market model to arrive at the adjusted standard error for each system with the ranking in parenthesis.
Limitations
Whilst the above results are encouraging, further research is needed to lend greater support for the central hypothesis. It would appear that a combined market (international and domestic) model in first differences needs to be specified and the standard errors of that model may then be adjusted for country size and income effects. Problems of serial correlation in the level series model would be removed at the outset. A more comprehensive list of bank countries needs to be included in the empirical investigation. It may be more appropriate to adjust the standard errors for the VAR of the level series against political risk rather than adjust the standard errors of the international, domestic and/or combined market models. A Vector Error Correction Model may be more appropriate prior to running cointegration tests. An ARCH model or one of its derivatives may be more appropriate than an OLS. The removal of these limitations is the object of future research.
Conclusion
This paper set out to provide, based on financial economics theory and evidence, support for the hypothesis that systemic international banking market models can be used to indicate pure composite political risk using daily stock market generated data. It is suggested that this information is useful to investors in portfolios of banking stocks, trade and investment policy makers and banking regulators because at present political risk ratings are largely subjectively quantified and are infrequently published. The sample of countries chosen to test the central hypothesis contains 2 developed countries and 3 developing and transitional economies.
The first step in the analysis is to specify international banking market models for each banking system. Following this the residuals for each market model are collected in a daily series but then converted to a monthly series so that that variable can be compared to monthly political risk ratings. These now monthly variables are again tested for non-stationarity (and the errors of that relationship for stationarity) to ensure they could be made to interact in a VAR as integrated non-stationary processes. The study then moved to run VAR based tested of cointegration and causality.
The findings are that the residuals of the international market model for each banking system studied possess similar stochastic trends to the political risk ratings and together these variables achieve equilibrium in the long-term. The explanatory power of the respective VARs in the adjusted R Square values is high. In relation to short-term dynamics on lags of up to 4 months, there is no evidence of significant dual or one-way causality (according to VAR based Granger causality tests) in any of the country banking systems studied between the international market model residual and the political risk variable. In the final analysis standard errors of regressions are adjusted for country wealth and size effects and the rankings are compared to those of political risk. The rankings are similar in this study and this means that lower (higher) adjusted standard errors are indicators of lower (higher) political risk. A combined domestic and international market model in first differences with standard errors adjusted according to per capita income effects for each bank country yields similar results in terms of country banking system ratings and the numerical value of the adjusted residuals is closer to that of the political risk ratings.
The conclusion is that an analysis of daily international stock and banking market data for each country bank market can reveal a daily indication of pure composite political risk. More research needs to be done, but initial results are encouraging and should be of interest to banking market investors, trade and investment policy formulators, portfolio managers and banking regulators. This is because some of the subjectivity of risk ratings is removed and the indication of political risk is more frequent. 
